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Introduction
Pain and symptom control are necessary for quality palliative care delivery in sub-Saharan Africa (SSA) [12] . Pain is the commonest symptom experienced by those with the two most prevalent life-limiting and life-threatening conditions managed by palliative care services in the region: HIV and cancer [28, 34] . For HIV, pain prevalence has been reported in 54 -83% of patients [13, 33] , typically associated with sensory neuropathy, a common manifestation among HIV patients on antiretroviral therapy (ART) [36, 38] . For cancer, pain prevalence is reported between 39 -66%, dependent on disease stage [50] . The global burden of HIV and cancer (specifically infection-related) both disproportionately affect SSA [32, 43] . Of the 36.7 million people globally living with HIV [48] , 70% live in SSA [47] . The prevalence of cancers are rising, too [56] , with an expectation that non-communicable diseases (NCDs) will be the lead cause of mortality in developing countries by 2030 [37, 52] .
Palliative care improves pain management (e.g., through the provision of pain medication) for patients and their families [8, 14, 16] and patient survival [2, 41] . However, for palliative care and pain treatment strategies to be effective, they must be incorporated by governments into all levels of their health care systems [6] . Effective pain management is subject to the availability of appropriate medicines, policies, educational frameworks and evidence [40] . For example, the World Health Organization (WHO) recommends morphine as the primary analgesic for the treatment of moderateto-severe pain [9, 57, 58] . Consumption of morphine in SSA is low, with large proportions of SSA patients enduring untreated pain [31] . Recently the International Narcotics M A N U S C R I P T
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Opioid analgesia in three Southern Africa countries 7 Control Board (INCB) and WHO have encouraged governments to evaluate their healthcare systems, laws and regulations, and identify and remove impediments to the availability of controlled substances for medical needs [20] . Global policy and legal frameworks exist to remove avoidable suffering among patients with advanced disease, and promote cheap and effective palliative care as a public health and human right issue [11, 26] . However, reports of barriers to the supply and provision of opioids are widespread, highlighting inherent challenges faced in many countries within Africa: over-regulation [4] , insufficiently trained clinical personnel to prescribe, cost [31] , unreliable supply mechanisms and procurement difficulties [15] , and weak health systems [7, 31, 35] . Countries continue to struggle to strike a balance between effective drug control and facilitating its availability for pain management in clinical practice.
Studies on supply chains in palliative care services have occurred in some SSA regions [24, 28] , with significant investigation of the factors associated with lack of access [15, 28, 51] . To date, there has been no systematic assessment of factors affecting the supply and availability of opioids in Southern African countries. This is essential to address shortfalls in opioid supply and clinical use in a region with the highest HIV prevalence in SSA [48] and where unrelieved cancer pain is a significant problem [3] .
This study aimed to identify country-level and regional specific factors relevant to the supply and availability of opioid analgesics for medical use in three countries in the region.
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Methods

Study setting and design
A convergent parallel mixed methods design was used [5] . Three activities were undertaken: (i) a desktop review of regulatory and policy documentation; (ii) group interviews, and; (iii) a self-administered questionnaire among purposefully sampled key personnel involved in opioid regulation and clinical service providers. The selfadministered questionnaire sought information from respondents on their knowledge of, and attitudes to, supply chain issues and estimation practices concerning the availability of opioid analgesics. All data collection tools were pre-tested in Uganda and modified accordingly to ensure clarity of question items. This involved reviewing the tools for appropriateness for purpose based on the objectives, clarity and duration of interviews.
The study covered three countries in Southern Africa: Mozambique, Swaziland and Zimbabwe (characteristics of these countries are outlined in Table 1 ). We purposively sampled countries at different levels of palliative care development using the Worldwide Palliative Care Alliance Palliative Care Development map [25] . Mozambique is at Level 3a (isolated palliative care provision); Swaziland is at Level 3b (generalized palliative care provision); and Zimbabwe is at Level 4a (hospice-palliative care services are at a stage of preliminary integration into mainstream service provision). This approach enabled the identification of gaps and practices at the three levels of palliative care development in the region. Furthermore, it provides a more representative perspective of service provision in the region.
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(i) Desktop documentation review
To identify policy-level barriers to opioid access and availability, a desktop review of national regulatory and policy documents relevant to governing the use of controlled medicines -and specifically opioids -was conducted.
(ii) Group interviews
To understand existing supply chain mechanisms, three group interviews were conducted with key informants knowledgeable about the subject matter in each of the three countries. These discussions were directed by a topic guide informed by the document review and the content of INCB guidelines for the country assessment of national drug control policies [20] . The group interviews sought to explore the following policy-and legislative-level concern: government practices in regard to controlled medicines policies, legislation and regulation. Key issues addressed included: policyrelated barriers to access, planning for the availability and accessibility of controlled medicines, estimation procedures, other barriers to accessing opioids for pain management, practices around opioid prescription and dispensing and human resource concerns.
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(iii) Key informant survey
A questionnaire with closed-ended questions was developed to assess knowledge and attitudes related to opioid consumption, estimation, manufacturing, importation, distribution, storage, prescription and regulation. Participants provided sociodemographic information and rated their agreement/disagreement with a series of statements in each of the domains using a 5-point Likert scale (i.e., strongly disagree, disagree, uncertain, agree, and strongly agree). Statements were also informed by the INCB guidelines [20] . The assessment of knowledge, attitudes and practices covered three core domains: (i) awareness of governments' responsibility to integrate opioids in relevant national pharmaceutical and disease-specific policies; (ii) knowledge of regulating the distribution, storage and prescription of opioids, and; (iii) attitudes of participants regarding opioid consumption estimates, importation, storage, distribution and prescription. Statements outlined INCB recommended practices on reporting frequency, management of controlled medicine stock, the role of strong opioids in the treatment of pain among patients, and attitudes toward opioid consumption estimation, importation and the manufacturing process.
Sampling and data collection
(i) Desktop documentation review
To identify the scope of documents, we followed existing approaches to identifying health policy and systems relevant documents regarding governing use of controlled medicines [30] . We also reviewed INCB reports and guidelines to identify relevant documents to target. We sought to identify reports, strategies, rapid response M A N U S C R I P T
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Opioid analgesia in three Southern Africa countries 11 summaries, policy dialogue reports, policies, plans, guidelines and evidence briefs for policy. The list of documents to be reviewed was shared with in country key informants to confirm their comprehensiveness and relevance. These were subsequently reviewed for content to identify barriers and good practices. Stores, and; (v) health service delivery facilities. The interviews were conducted by two people (moderator and note taker). Field notes were taken during the interviews catchy quotes were captured verbatim and these were subsequently expanded into transcripts at the end of each day.
(iii) Key informant survey
Sampling for the key informants was undertaken at two levels: (i) purposive sampling of informants from the Medicines Regulatory Authority, with the aim of identifying those M A N U S C R I P T
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Opioid analgesia in three Southern Africa countries 12 knowledgeable about the subject matter and ensuring representation of the different levels of service delivery; (ii) snowball sampling (i.e., existing study subjects recruited future subjects from among their acquaintances) to identify service providers, using the group interview participants as the index points of contact. Officials who participated in the group interviews were requested to identify service providers within or affiliated to their respective departments to take part in the key informant survey. The service providers were drawn from both public and private facilities, national palliative care associations or palliative care help desks and other related programmes. The questionnaire was distributed to the respective personnel responsible for service provision for self-completion.
Ethical approval to undertake the study was received from the Comité National de 
Data analysis
For the document review, we used the WHO Policy Guidelines for Controlled Substances [55] to develop a template for assessing barriers and good practices in existing policy guidelines. The guidelines outline how to ensure balance in national M A N U S C R I P T
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Good practices and barriers were documented in a summary table followed by content analysis of the data extracted.
Data from group interviews were also analyzed using content analysis. Two data analysts (EN and EM) deconstructed the data manually and categorised and synthesised emergent themes. Texts were broken into segments representing salient concepts and labelled with a code [27, 45] . Any discrepancies in the coding were resolved through discussion alongside any subsequent adjustments to coding. Crosscutting themes were identified and subsequently discussed by the research and incountry teams. SPSS version 16 was used to analyze the quantitative data from the self-administered questionnaires. A descriptive approach was taken, with data summarized by frequencies and proportions.
Results
(i) Desktop documentation review
Documents identified and reviewed included controlled medicines policy documents (n = 4) and regulatory frameworks (n = 11) (see Table 2 ).
[Insert Table 2 about here]
Identified potential barriers to opioid access included stigmatizing language, lack of balance when negotiating avoidance of illicit opioid use and access for medical use, and overly restrictive prescription practices:
Opioid analgesia in three Southern Africa countries 14 • It was common for legal documents to contain stigmatising terms such as "dangerous drugs", "dangerous substance", for example in the Dangerous Drugs Act ( • Mozambique is yet to achieve the milestone of embedding morphine in the national essential medicines list (i.e. medically necessary medicines that should M A N U S C R I P T
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Swaziland and Zimbabwe already have essential medicines lists [10, 59] , which include morphine as an essential medicine, that should be made available to all those in need.
While potential barriers were identified, cross-cutting themes reflecting best practices also emerged. All three countries have designated authorities responsible for overseeing the importation, production, sale and distribution of controlled medicines.
They also all have some form of policy guidelines to guide the delivery of palliative care services and regulate access to opioids for pain management.
(ii) Estimation procedures and supply chain mechanisms
In total, 33 participants (including government policy, licensing, supply chain and law enforcement personnel, National AIDS Program / palliative care associations and national palliative care coordination desks) participated in group interviews.
[Insert Table 3 about here]
These thematic issues are presented in Table 4 by country and explained below.
[Insert 4 about here] M A N U S C R I P T
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The burden of disease and total population are not used in these calculations:
"In estimating for opioids need in Zimbabwe, past consumption is the main factor we consider. The burden of disease or total population is never included, so we cannot prevent shortages before the year ends. For example, in 2012, the case estimated amount was not sufficient, so a supplementary estimate was sent to INCB." Group Interview ID 04, Zimbabwe
Countries tried to include a 10% surplus in these estimates to prevent shortages before the year ends. In situations where the estimated amount was insufficient, supplementary estimates were sent to the INCB. All countries reported frequent stockouts (ranging from 50% of the time in Zimbabwe, to 80% in Mozambique). None of the countries mentioned using the integrated approach of combining consumption with morbidity data as recommended by the INCB [21] .
Stock outs of opioids were common and attributed to delays in the tendering process and scarcity of resources, particularly US dollars, required for the importation and distribution of opioids:
Opioid analgesia in three Southern Africa countries 17 "Stock outs are very common here and this is due to several things. There are delays in the tendering process; also scarcity of resources is a problem, particularly dollars, required for the importation and distribution of opioids." Group Interview ID 02,
Mozambique
Delays in mandatory reporting to the INCB were also mentioned in Swaziland as a challenge at the time of data collection:
"The government has not submitted to the INCB the required quarterly and annual statistical reports because of the lack a technical person to take on this role for the last five years; this technical officer had just been recruited and hired in 2014." Group Interview ID 10, Swaziland
Several barriers to accessing opioids were also identified; these include the impact of distance to the nearest health facility and service availability, restrictive prescription privileges (only allowing morphine to be supplied on prescription at hospital sites), and rural-urban imbalances to pain management services (limited health worker numbers and stock in rural facilities). The rural-urban imbalances in access were exacerbated by the restrictive prescription practices which favour doctors who are mostly urban based:
"The inadequacy of health worker numbers and the fact that morphine is only available in hospitals, where there were doctors to prescribe it, is also a limiting factor. Lack of
Opioid analgesia in three Southern Africa countries 18 access is worse in rural areas which have fewer hospitals and fewer doctors". Group Interview,ID 09 Mozambique "Pharmacies are mostly located in towns and liquid morphine is not easily accessed by users in rural areas. Prescription is restricted to registered doctors, most of whom are urban based so rural-urban imbalance in access is a problem". Group Interview, 011
Swaziland.
User fees at the point of service delivery were in operation in the three countries and cited as a potential barrier to those who may not be able to afford these costs: 
Characteristics of key informants
In total, 88 participants from Mozambique (n = 26), Swaziland (n = 30) and Zimbabwe (n = 32) completed the key informant survey (see Table 5 ). Nearly two-thirds of M A N U S C R I P T
A C C E P T E D ACCEPTED MANUSCRIPT
Opioid analgesia in three Southern Africa countries 20 respondents were female, with 51.1% nurses and 20.4% non-medical professionals.
Just over half (51.1%) identified themselves as a 'service provider'.
[Insert Table 5 about here]
Knowledge, attitudes and practices regarding opioid analgesic supply, distribution and storage
The level of awareness of governments' responsibility to integrate opioids in relevant national pharmaceutical and disease-specific policies was generally good (i.e. scores are above 70% for knowledge about: the role of government in opioid regulation-need to have policy guidance on opioid regulation, need for moderate/severe pain management beyond cancer and supply chain requirements for controlled medicines). The role of government was deemed critical to improving opioid availability by ensuring controlled medicines are stocked like other medicines. Respondents were generally aware that HIV/AIDS may be associated with pain. The proportion of respondents who agreed/strongly agreed that physicians, nurses and other health professionals who are trained and qualified, at all levels of health care should be allowed to prescribe ranged between 33%-64%. Notably, the majority of respondents were more inclined towards very stringent measures regarding storage and prescription. Regarding estimation, importation and distribution, there was very low knowledge among respondents (see Table 6 ). The knowledge and attitudes on other domains highlighted areas that may require strengthening (i.e. less than 70% of respondents or more chose the correct option).
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Respondents generally had accurate knowledge regarding collaboration of their countries with the INCB (range for agree/strongly agree scores 67%-100%). However, awareness of the respondents' countries being signatories to international drug control conventions was generally low across the three countries (range 53%-61%).
Integration and synthesis of findings and proposal for future initiatives
Drawing on the synthesis of findings from the mixed methods study, we propose context-specific approaches to improve the supply and subsequent clinical use of opioids in Southern Africa in response to issues identified in this study. Proposed approaches are outlined in Figure 1 
Discussion
This study presents evidence on the processes and systems surrounding opioid availability in three Southern African countries. We propose context-specific solutions in response to issues identified that could be useful in improving access to opioids for pain management in the Southern Africa region. Findings from this review of policy and regulatory documentation revealed countries trying to institute appropriate policies and guidelines. While these have been developed across all three countries between 2011 and 2014, barriers remain, including the use of stigmatizing language which may contribute to the fear of using opioid medicines and be associated with restrictive access [51] . Controlled medicine laws should not aim at diminishing access to opioid medicines for medical use but rather strengthen it. To strike a balance, the laws/policies should support optimization of safety whilst minimizing risk, avoiding negative consequences that could result from diversion or unintentional overdose. A lack of balance could ultimately have an impact on access to opioids for medical use both at the supply and prescription levels.
Current opioid estimation practices do not mirror recommended best practices, which involve use of both consumption and disease incidence data [20, 21] . Failure to follow these practices results in a significant gap between the number of deaths and those where analgesic treatment was available. This may partly explain the high percentage of unmet pain treatment needs reported in Mozambique, Swaziland and Zimbabwe [44] .
Furthermore, the escalating incidence of cancer and other NCDs could contribute to a widening of the gap between the amount of medication available for pain relief and the M A N U S C R I P T
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There were cases where countries had not submitted INCB reports for some time. This finding echoes increasing reports of countries not submitting estimates for their controlled substances based upon careful assessment of population needs to the INCB, as required by the UN drug conventions [18] . This could explain why opioid consumption levels for pain treatment have increased in other parts of the world except in Asia, Africa
and Middle Eastern countries [20] . The INCB has repeatedly reminded countries of their obligation to submit estimates based upon population need and has encouraged all countries to review their methods for preparing estimates to ensure they reflect the need for controlled medications [21] . The staff in charge of estimation and reporting in INCB procedures should be trained and mechanisms instituted to provide the data required for making estimations that incorporate disease burden. In 2016, the INCB launched the Learning project, to provide technical assistance to member states to improve compliance with international drug control convention provisions. Through this initiative a series of three-day regional training seminars have been held for national authorities responsible for the implementation of the international drug control conventions, which included training on estimates. These were held in 2016 and 2017 in East Africa, South and East Asia, and Europe [49] . We recommend that the INCB considers holding a Southern Africa regional training seminar.
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Opioid analgesia in three Southern Africa countries 24 At the supply level, cost also affects the availability of opioids. Frequent stock-outs of opioids was highlighted as a common challenge and their causes were partly related to lack of financial resources to import opioid analgesics. Mozambique is a low-income country with a per capita income of US$ 600, while in Zimbabwe 72% of the population live below the poverty line [42] . Amidst a chronic lack of financial resources, countries are encouraged to create capacity for the local production of basic oral morphine, in tablet or liquid form, at low cost [17] . While the sustainability of such services requires consideration, a number of countries have successfully initiated this approach [26] . At the patient level, some countries charge user fees as a strategy for leveraging resources to sustain the services, particularly in situations where government funding is deemed inadequate. Under the right to health, governments do not have to offer medications, such as oral morphine, free of charge. However, they must strive to ensure they are affordable to all [18] .
Restrictive prescription privileges continue to be a barrier to opioid medicine access, with prescribing mainly restricted to doctors in Mozambique and Swaziland. This finding further contributes to the converging evidence on inadequate health care resources,
including health care professionals, as a barrier to access [20] . The restrictive prescription practices have important implications for the region given critical shortages of health workers, especially doctors, the commonest prescribers, with a failure to comply with the WHO 2.28/1000 (health worker to population) recommendation [53] . This is a serious concern for a region characterized by limited access to trained doctors, and an escalating burden of HIV and NCDs [46] . Integral to the concern of human M A N U S C R I P T
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These prescribers are also more likely to be stationed at urban-based secondary or higher levels of service delivery. With the majority of the population living in rural areas, patients may have to travel long distances to access prescription points. This problem raises a multitude of concerns in terms of equitable access to opioid medicines for pain relief.
The conventional doctor-led model in opioid medicine prescription may be justifiable because of the complexity involved in their handling and prescription. Nevertheless, innovation is urgently needed to address associated challenges faced in African settings. The WHO recommends re-structuring health service models to accommodate task shifting as a way of solving acute human resource for health shortages [54] . Task shifting involves transferring specific tasks to different cadres of health workers with shorter training experience and fewer qualifications. It may also include delegation of specified duties to cadres who receive targeted training to acquire a specific set of skills . Evidence for effectiveness of the task shifting of this role is urgently needed to support its role out in the field of opioid medicine prescription in the region.
Globally, there is an enormous, increasing gap between the need for, and availability of, opioid analgesics, and this is increasingly skewed against people living in poverty [22] .
For Southern African countries, • African Palliative Care Association (ACPA) Standards for Providing Palliative Care in Africa (2011). These were (adopted by Mozambique in 2012)
Conclusion
• Pocket Guide to Pain Management 2 nd Edition (2012). Adopted from APCA and translated into Portuguese.
• National Formulary Medicines
• There are several documents that refer to palliative care and opioids.
• Effects Law No 3/97, dated 13 September 1997, which has been superseded by events and does not match or meet the current situational needs. This law was enacted in 1997 and has not been revised to address changes in disease epidemiology; for example, escalating incidence and prevalence of cancer, HIV and other NCDs for which pain is a highly prevalent symptom. This moderate/severe pain is best managed using opioids to reduce unnecessary suffering. This law is still in effect in Mozambique.
• • Swaziland's Pharmaceutical Strategic Plan for 2012-2016, page 17, the opioids are listed as essential medicines.
• The Pharmaceutical Policy of 2011 talks about control (Article 6.2.2) as well as the supply of all essential medicines (Article 6.3).
• The National Palliative Care Guidelines (MoH Swaziland, 2011a:15) state that "morphine is the most commonly used opioid and is still the absolute standard". • The Dangerous Drugs Act (Chapter 15:02) does not accommodate the concept of 'balance' to enhance availability of opioids for rational medical and scientific use of opioids.
• In the National Medicines Policy of Zimbabwe (MOHCW, 2011), opioids are classified as vital drugs but with 'B' availability -, these medicines can only be stocked at hospital level.
• The Medicines and Allied Substances Control Act (Chapter 15:03) of 1969 established the Medicines Control Authority of Zimbabwe (MCAZ), which controls the manufacturing, import/export and distribution of medicines, including opioids.
• As per the National Health Strategy of Zimbabwe 2009-2013 page 9), access to all essential drugs was not good, ranging between "29% and 58% for vital items-including opioids, and 22% to 36% for all items".
• There is a national HIV and AIDS Strategic Plan for 2011-2015 (National AIDS Council of Zimbabwe, 2011), which states that palliative care is one of the services to be provided under community-based health care (CBHC), with a goal to scale it up to 85% by 2015. • There is a rural vs urban imbalance as prescribers and services centres are largely urban based in service access points
• Frequent stock outs of opiods 11 Very stringent safety measures regarding storage of opioids are required to: ensure prevention of diversion, improve availability and affordability of controlled medicines. ** 1 (4.0%) 1(4.0%) 5 (28.8%) 12 The INCB recommends that for a pharmacy to be allowed to stock controlled medicines, such as opioid analgesics, they must first invest in additional safety measures to ensure safety of the medicines.
(12.0%) 2 (4.4%) 1 (5.5%)
13 There is need to review control and safety measures and the impact on controlled medicines pricing 19 17 To be eligible to receive opioids analgesics, patients must be specifically registered and authorized. 19 Government's main obligation is to ensure that controlled medicines, such as opioid analgesics, are not diverted for illicit use. 8 (32.0%) 5 (11.1%) 0 (0%) 20 Stores or pharmacies to be certified for storage of opioids must, in addition to usual requirements, must have additional specific security. 
